2014). Evaluation of an in situ spatial resolution instrument for fixed beds through the assessment of the invasiveness of probes and a comparison with a micro-kinetic model. Journal of Catalysis, 319,[239][240][241][242][243][244][245][246] The rate of reaction, r, is given by Eqn (S1).
The micro-kinetics side of the model uses Equations S4 to S9 to calculate the rate of reaction.
Since the micro-kinetic side deals with each reaction elementary step individually, it needs to take into account the adsorption and desorption of each gas species, as well as the surface reaction. The rate constant for adsorption was given by Equation For Figure S4 the average accuracy was found to be 0.83, giving an average error of 16.9 %. For Figure S6 the average accuracy was found to be 1.00, giving an average error of 0.0 %.
The R 2 value was 0.98 meaning that the error on a point by point basis was 2.5 %, while the critical error was 2.5 %. For Figure S7 the average accuracy was found to be 0.91, giving an average error of 9.5 %.
The R 2 value was 0.98, meaning that the error on a point by point basis was 2.1 %, while the critical error was 11.4 %. For Figure S8 the average accuracy was found to be 1.00, giving an average error of 0.1 %. For Figure S11 the average accuracy was found to be 1.00, giving an average error of 0.1 %.
The R 2 value was 0.94, meaning that the error on a point by point basis was 6.2 %, while the critical error was 6.3 %. All of the experimental points matched the simulation within the experimental error with the exception of five points located before and in the catalyst bed (-2,-0.5, 1, 1.5 and 2.5 mm). For Figure S12 the average accuracy was found to be 0.96, giving an average error of 3.7 %.
The R 2 value was 0.97, meaning that the error on a point by point basis was 2.9 %, while the critical error was 6.4 %. All of the experimental points matched the simulation within the experimental error with the exception of three points located in the catalyst bed (2.5, 3 and 3.5 mm). For Figure S13 the average accuracy was found to be 0.91, giving an average error of 8.6 %.
The R 2 value was 0.99, meaning that the error on a point by point basis was 1.4 %, while the critical error was 9.9 %. For Figure S14 the average accuracy was found to be 1.00, giving an average error of 0.1 %. Figure S17 presents the evolution of the temperature in the catalyst bed with 2 % CO in the feed at 175 °C. Both experimental and simulated data followed the general evolution. The correlation of the results at the beginning of the catalyst bed did not match as the temperature was 188 °C for the simulation and 198 °C for the experimental results. The increase of the temperature was faster for the simulation compared to the experimental results, with the hot spot maximum reached 224.3 °C at 1.5 mm in the catalyst bed for the simulation and then the temperature started to decrease. The evolution of profile of the experimental results presented the slowest increase of temperature and reached its hot spot of 224 °C at 2 mm in the catalyst bed then the temperature started to decrease. The data did not match but the differences were not too significant with the exception of the point at 1 mm in the catalyst bed. Similar to the previous graphs, the general temperature profile seems is shifted by 0.5 mm as the hot spot maximum of the experimental data occurred 0.5 mm after the simulated data. 
